Myxococcus xanthus truncated globin HbO: in silico analysis and functional characterization.
Truncated globins are 20-40 amino acids shorter than full length globins. Till date, globins have been characterized predominantly from bacteria involved in pathogenicity, nitrogen fixation and photosynthesis, where they are implicated in bacterial virulence within the host, protection of nitrogenase from oxygen inactivation and prevention of oxidative damage to the photosynthetic machinery respectively. Myxococcus xanthus, the model myxobacterium, is an obligate aerobe with a multicellular stage in its life cycle where cells encounter oxygen limitation. This work was undertaken to investigate the potential role of the truncated globin in M. xanthus. To examine the role of globins in this unique group of bacteria, the gene coding for a putative truncated globin (HbO) was identified in the genome of M. xanthus DK 1622. The sequence analysis by bioinformatics approaches revealed that HbO from M. xanthus (Mx-HbO) likely adopts a 2-on-2 alpha helical fold of the truncated globins. The gene coding for Mx-HbO was cloned and its expression in E. coli imparted reddish tinge to the cells. The spectral analysis confirmed it to be a functional globin. The expression of Mx-HbO in the heterologous host improved its growth, resulting in the attainment of higher cell density in culture. The transcript of Mx-hbO was induced threefold in the host cells when grown under low aeration condition as compared to the cells grown under high aeration condition. In M. xanthus, an obligate aerobe, where cell growth accompanies swarming, there is a higher density of cells in the middle of the swarm. Our results suggest that Mx-HbO is a functional globin and could facilitate the growth of cells facing oxygen deprivation, the condition prevailing in the middle of the swarm.